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@ A structure of a sealing fastener for opening and 
closing ends of sheets (7. 7) and arranged between 
said ends, which comprises: a projecting meshing 
part (13) in a band - like shape formed along the end 
of said sheet on one side and having a bulging 
catching part (14) at tip thereof; and a meshing 
follower part (16) in a band - like shape composed of 
rubber -like resilient material formed along the end 
of said sheet on the other side and provided with 
meshing groove (17) to mesh with said projecting 
meshing part. Inserts (19A, 19B) each having a wavy 
surface and to be clamped are buried in the mesh - 
ing projection part (13) whereas substantially cor- 
nerless clamping inserts (19A or 19B) in the shape 
of an egg a pple in cross - section are buried around 
the meshing groove (17). Such structure as above 
can provide a sealing fastener excellent in meshing 
function and durability. 
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Technical Field: 

This invention relates to a seal fastener. It is a 
fastener which is suitable for use with, for example, 
a dust boot of rubber for a coupling in an auto- 
mobile, machine tool, or machine for construction, 
or other industrial purpose (a boot of the type 
having a longitudinal split provided with a fastener 
to facilitate maintenance; see Utility Model Ap- 
plication laid open under No. Sho 63-160469), or 
a raincoat, ski wear, wet suit, or clothes for pro- 
tection against cold in which the fastener is re- 
quired to form a sea! between the interlocking 
edges. It is applicable not only to any field in which 
a fastener has hitherto been employed, but also for 
forming a seal in civil engineering or construction 
work (e.g. for preventing the flow of water in a 
dam). 

The term "rubbery elastic materia!" as herein 
used means any material that is capable of being 
stretched to a length at least twice larger than its 
original length, but recovering its original length 
immediately upon removal of a force for stretching 
it, and includes not only natural or synthetic rubber, 
but a thermoplastic elastomer as well. 

Background Art: 

Figure 1 shows by way of example a common 
slide fastener which has hitherto been employed 
for joining and separating the edges of sheets. 

The fastener comprises a pair of strips 1 of a 
knit fabric, interlocking members 3 of metal or 
plastic attached to each strip 1, and a slider 5 for 
interlocking the interlocking members 3 on one 
strip 1 with those on the other, each strip 1 being 
attached to the edge of one of two sheets 7. 

The fastener as hereinabove described has, 
however, not been capable of forming a seal be - 
tween the joined edges of the interlocking mem - 
bers, but it has usually been necessary to provide 
the joined edges with a waterproof cloth, or sealing 
member to form a seal therebetween (see e.g. 
Patent Application laid open under No. Sho 60- 
198102 and Utility Model Application laid open 
under No. Sho 63-160469). 

It has. therefore, been proposed in the above 
applications that the interlocking members be 
coated with a viscous resin, or given water -re- 
pelling treatment to be capable of forming a seal 
therebetween. These proposals, however, call for 
extra work or treatment. More -over, in some 
cases of fastener application, as in a boot for which 
grease is used, it is likely that the lowering in 
quality of the materials employed for such treat- 
ment may result in a lower sealing property with 
the passage of time. 



To overcome the above problems, the ap- 
plicant of the present application has proposed a 
seal fastener as shown in Rgures 2 and 3, and as 
described below (see Patent Application laid open 
5 under No. Hei 1 -204607). 

It is provided between the edges of sheets 7 
for joining or separating them, and comprises a 
male interlocking strip 13 formed along one of 
those edges and having a bulging edge 14, a 
w female interlocking strip 16 formed from a rubbery 
elastic material along the other edge and having an 
interlocking groove 17 for receiving the male In- 
terlocking strip 13 therein, and a clamping insert 19 
formed from a spring material and embedded in 
75 the female interlocking strip 16 about its interlock- 
ing groove 17 for imparting a resiliently clamping 
force to the female interlocking strip 16 between 
the facing edges of its groove opening. 

The problems which will be pointed out below 
20 have, however, been found to arise in connection 
with the use of the seal fastener as hereinabove 
described: 

(1) It is not always easy to interlock the male 
interlocking strip 13 with the female interlocking 

25 strip 16; and 

(2) The fastener is not necessarily good in du - 
rability, since its repeated use results in the 
formation of a crack behind the bulging edge 1 4 
of its male interlocking strip 13, or the lowering 

30 of the resiliently clamping force of its female 
interiocking strip 16. 

Under these circumstances, it is an object of 
this invention to provide a seal fastener which is 
easy to interlock and is good in durability. 

35 

Disclosure of the Invention: 

The inventor of this invention has made a great 
deal of research and development work to over- 

40 come the above problems, and thought of a seal 
fastener as will be described below. 

A seal fastener provided between the edges of 
two sheets for joining and separating them, and 
comprising a male interlocking strip formed along 

45 the edge of one of the sheets and having a bulging 
edge, and a female interlocking strip formed from a 
rubbery elastic material along the edge of the other 
sheet and having an interiocking groove for re- 
ceiving the male interlocking strip therein. 

50 characterized by a clamped insert formed from 
a linear spring material, having a corrugated shape 
in top plan, and embedded in the male interlocking 
strip to impart to it rigidity In the direction of 
interiocking; and 

55 by a clamping insert formed from a linear 

spring material, having a substantially ovoid 
cross - sectional shape like the fruit of an eggplant, 
and embedded in the female interiocking strip 
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about its interlocking groove to impart a resiliently 
clamping force to the female interlocking strip be - 
tween the edges of its groove opening. 

This invention has the following advantages 
owing to its construction as described above: 

(i) As the clamped insert 15 is corrugated, the 
male Interlocking strip 13 is flexible in the di- 
rection of its length, but rigid in the direction of 
its width. Therefore, the male interlocking strip 

13 is easier to interlock with the female inter- 
locking strip 16 without having its bulging edge 

14 swing. The insert extends Into the bulging 
edge 14. and prevents not only its swinging 
motion, but also Its stretching motion which 
would otherwise result in the formation of a 
crack in its root; 

(ii) As the clamping insert has substantially no 
angular portion, the repeated use of the fastener 
does not produce any flexural fatigue of the 
spring material, but the clamping insert can 
maintain a good clamping force for a long pe r 
riod of time. Therefore, it contributes to im- 
proving the durability of the fastener; 

(iii) Thus, the seal fastener of this invention has 
the advantages: 

(1) That the male interlocking strip 13 is 
easier to interlock with the female interlocking 
strip 16; and 

(2) That its durability is greatly improved over 
what has hitherto been possible, since its 
repeated use is hardly likely to result in the 
formation of any crack in the root of the 
bulging edge of its male interlocking strip, or 
the lowering of the resiliently clamping force 
of its female interlocking strip. 

Brief Description of the Drawings: 

Figure 1 is a fragmentary perspective view of a 
conventional seal fastener. 

Figure 2 is a fragmentary perspective view of 
the prior art on which the fastener of this invention 
is based. 

Figure 3 is an enlarged sectional view taken 
along the line III - III of Figure 2. 

Figure 4 is a fragmentary cross - sectional view 
of a seal fastener embodying this invention. 

Figure 5 is a perspective view of one form of a 
clamped insert embedded in the male interlocking 
strip of the fastener shown in Figure 4. 

Figure 6 is a perspective view of one form of a 
clamping insert embedded about the interlocking 
groove of the fastener shown in Figure 4. 

Figure 7 Is a perspective view of another form 
of the clamping insert. 

Figure 8 is a partly cutaway top plan view of a 
boot embodying this invention and including the 
seal fastener embodying this invention (and shown 



in its open position). 

Figure 9 is a fragmentary cross - sectional view 
of the boot with the fastener shown in its closed 
position. 

5 Figure 10 is a longitudinal sectional view of the 

boot with the fastener shown in Its closed position. 

Figure 11 is an enlarged view of part A of 
Figure 10 showing one form of a beveled shoulder 
on the boot embodying this invention. 
10 Figure 12 is a view similar to Figure 11, but 

showing another form of the beveled shoulder. 

Figure 13 is a longitudinal sectional view of the 
boot employed for a particular purpose. 

75 Best Mode for Carrying Out the Invention: 

The invention will now be described with ref- 
erence to specific embodiments thereof, which are 
not intended for limiting the scope of this invention. 
20 The description of some parts is wholly or partly 
omitted, since they have already been described 
as parts of the known devices, and like reference 
numerals are used to denote like parts throughout 
the drawings. 

25 

Embodiment A: 

A seal fastener embodying this invention is 
shown in Figures 4 to 7. For its overall construe - 

30 tion, however, reference is made to Figures 2 and 
3 showing the prior art. 

The fastener will be described as being em - 
ployed between the edges of two sheets 7 of 
rubber. The sheets may, however, be of any other 

35 flexible material, e.g. plastic, or waterproof cloth. 

Each of the sheets 7 has a pair of slider guide 
shoulders 1 1 formed along and inwardly of its edge 
facing the edge of the other sheet 7 and on the 
opposite sides, respectively, of the sheet 7. The 

40 shoulders are shown as being formed by an in- 
creased sheet thickness, but may alternatively be 
defined by grooves formed on the opposite sides 
of the sheet. 

The fastener includes a male interlocking strip 

45 13 formed along the edge of one sheet and having 
a bulging edge 14, and a female interlocking strip 
16 formed along the edge of the other sheet and 
having an interlocking groove 17 shaped like a 
keyhole for receiving the male interlocking strip 13 

50 therein. 

The male interlocking strip 13 has a general 
thickness which is smaller than the width of the 
inlet opening of the interlocking groove 17. The 
male interlocking strip 13 is provided with a 

56 clamped insert 15 formed from a linear spring 
material, having a corrugated shape in top plan, 
and embedded in the male interlocking strip 13 to 
impart to it rigidity in the direction of interlocking. 
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The clamped insert 15 has a width which enables it 
to extend fronn the sheet 7 to the bulging edge 14 
of the male interlocking strip 13. The coraigations 
of the insert 15 have a pitch of 2 to 5 mm if it has 
a wire diameter of 0.3 mm and a width of 6 mm. 5 

The female interlocking strip 16 is provided 
with a clamping insert 19A (Figure 6) formed from 
a linear spring material, having a substantially 
ovoid cross - sectional shape like the fruit of an 
eggplant, and embedded in the female interlocking io 
strip 16 about its interlocking groove 17 to impart a 
resiliently clamping force to the strip 16 between 
the edges of its groove opening. There is no par- 
ticular limitation to the shape of the clamping insert 
19A if it is substantially ovoid in cross section, but 75 
another possible form of clamping insert comprises 
a linear material, or wire bent in a staggered fash - 
ion and forming a groove - like open space tapered 
to an open edge, as shown at 19B in Figure 7. 
Owing to its substantially ovoid shape, it can with - 20 
stand repeated use without causing any flexural 
fatigue of the spring material, and maintain a good 
clamping force for a long period of time. It, there - 
fore, contributes to improving the durability of the 
fastener. Its material Is not limited to metal, but 25 
may alternatively be a hard plastic if it can produce 
an appropriate spring force. 

A slider 21 bridging the adjacent edge portions 
of the sheets 7 has a pair of longitudinal edges 
engaging the slider guide shoulders 11 on the 30 
sheets 7, respectively, on either side thereof. The 
slider 21 is an ordinary one having a portion of 
gradually increasing width which is provided with 
an opening shank 23, and in which the fastener is 
opened, while its remaining portion in which the 35 
fastener is closed has a pair of parallel longitudinal 
edges. 

Description will now be made of the use of the 
fastener as hereinabove described. 

Referring to Figure 2. the sliding motion of the 40 
slider 21 in the direction of white arrows causes the 
male interlocking strip 13 to interlock with the 
keyhole - shaped interlocking groove 17 of the fe- 
male interlocking strip 16 as a result of its bulging 
edge 14 forcing apart the edges of the opening of 45 
the groove 17. The interlocking or insertion of the 
male Interlocking strip 13 is facilitated by the 
clamped Insert 15 embedded therein to impart to it 
rigidity In the direction of its insertion. The general 
portion of the male interlocking strip 13 other than so 
its bulging edge 14 is held between the opposite 
sides of the interlocking groove 17 in intimate 
contact therewith, since the spring force of the 
clamping insert 19A (or 19B) urges the opposite 
sides of the groove 17 toward each other, and 55 
since the female interlocking strip 16 is of a rub- 
bery elastic material. Thus, there is produced a 
large force preventing the disengagement of the 



male interlocking strip from the female one, while a 
seal against the flow of a fluid is formed there- 
between. 

The movement of the slider 21 in the opposite 
direction causes the opening shank 23 to tear the 
fastener open by disengaging the male interlocking 
strip 13 from the female interlocking strip 16. 

Although the slider 21 bridging the facing 
edges of the sheets and sliding along them facili - 
tates the opening and closing of the fastener, this 
invention is also applicable to a fastener having no 
slider. Such a fastener can be opened and closed 
by hand, or with an appropriate device. 

Although the male interlocking strip 13 has 
been shown as being formed from the same ma- 
terial with the sheet 7 (rubber) as an integral part 
thereof, it is also possible to form it from a different 
material, such as a semihard plastic, and insert it in 
the sheet when the latter is molded, if it does not 
need to be very flexible. 

Embodiment B: 

Attention is now directed to Figures 8 to 12 
showing a boot embodying this invention which 
includes a seal fastener as hereinabove described. 

A boot including the conventional seal fastener 
has been found to have a problem as stated below: 
(1) While the universal three-dimensional an- 
gular motion of a shaft in a universal coupling 
causes the boot to flex, the mutual interference 
of the pleats results in a worn boot surface 
which makes it necessary to change the boot to 
a new one within a short time. Thus, there has 
been a desire for a boot of improved durability. 
It Is, therefore, an object of this invention to 
overcome the above problem and provide a boot of 
improved durability by employing a seal fastener of 
the construction hereinabove described as Em- 
bodiment A. 

(i) A boot B embodying this invention is formed 
from a high - molecular elastic material, and 
essentially comprises a small - diameter ring 
portion 31, a large - diameter ring portion 33, 
and a bellows portion 35 extending between the 
ring portions 31 and 33, the boot being split in a 
straight line from its small - diameter ring portion 
31 to its large - diameter ring portion 33, and 
having two facing edge portions D1 and D2 
each having a greater wall thickness than the 
greater part of the boot, the edge portions D1 
and 02 being provided with a seal fastener F 
(see Figures 8, 10 and 13). 

The boot (which Is usually filled with 
grease) has grease resistance. It Is injection 
molded In its open or spread form from rubber, 
such as chloroprene or acrylic rubber. 
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Its greater - thickness portions D1 and 02 
have a wall thickness d1 of 6 to 7 mnn if the 
greater part of the boot has a wall thickness d2 
of 2 mm. The edge portions D1 and D2 have a 
total width of 7 to 8 mm. 5 

(ii) The seal fastener F is of the same con- 
struction with that described above as Embodi - 
ment A (see Figure 9), 

(iii) According to salient features of the boot 
embodying this invention, the greater thickness io 
of the split edge portions D1 and D2 is due to 

the protrusion formed on the inner surface of the 
boot, and the large - diameter ring portion has a 
shoulder 33a which is beveled along its entire 
circumference. 75 

The beveled shoulder has a rounded sur- 
face (Figure 11). or a chamfered surface (Figure 

12) , The rounded surface has a radius R of 2 to 
6 mm (preferably 3 to 5 mm), and the cham - 
fered surface has a chamfered width C of 2 to 6 20 
mm (preferably 3 to 5 mm). The two -dot chain 

line in each of Figures 11 and 12 shows the 
contour of the shoulder on the large - diameter 
ring portion 33 of a conventional boot. 

(iv) Description will now be made of the use of 25 
the boot embodying this invention (see Figure 

13) . 

The boot B is used in its open form to fit about 
a universal coupling, as the conventional boot is. 
The male interlocking strip 13 of the fastener is 30 
interlocked with the female interlocking strip 16 to 
join the split edge portions D1 and 02 together, so 
that the large - diameter ring portion 33 may be 
fitted about the housing 26 of the coupling, and the 
small -diameter ring portion 31 about the shaft 28 35 
of the coupling, whereby the boot B is fitted about 
the coupling. The boot is filled with grease. 

The male interlocking strip 13 on the split edge 
portion D1 is held by hand, and gradually forced 
into the interlocking groove 17 of the female inter- 40 
locking strip 16 from the large - diameter ring por- 
tion 33 or the small - diameter ring portion 31 . The 
male interlocking strip 13 is interlocked with the 
keyhole - shaped interlocking groove 17 as a result 
of its bulging edge 14 forcing the opposite sides of 45 
the groove 17 apart. The male interlocking strip 13 
is easy to interlock owing to the clamped insert 15 
embedded therein to impart to it rigidity in the 
direction of its insertion. The general portion of the 
male interlocking strip 13 is held between the op- 50 
posite sides of the interlocking groove 17 in in- 
timate contact therewith, since the clamping insert 
19B exerts a spring force urging the opposite sides 
of the groove 17 toward each other, and since the 
female interlocking strip 16 is of a rubbery elastic 55 
material. Thus, the fastener forms a sealed joint, 
while maintaining a large force holding the edge 
portions in a mutually interlocked relation, A 



clamping band 27 of metal is usually fitted about 
the large - diameter ring portion 33 to ensure that 
the boot be held in position. 

It is desirable to coat one or both of the male 
and female interlocking strips 13 and 16 with sili- 
cone oil to achieve a still easier interlocking job 
and an improved sealing of the joint. 

When it is necessary to change the boot after a 
long time of use, the clamping band 27 is removed 
from the large - diameter ring portion 33, and the 
large - diameter ring portion 33 is torn apart by the 
hands holding the split edge portions, respectively, 
whereby the male interlocking strip 13 is discon- 
nected from the female interlocking strip 16. Thus, 
the boot is easy to attach from its open form and 
remove to its open form. 

Embodiment B has advantages in addition to 
those of Embodiment A, as will be described be - 
low. 

As the greater -thickness edge portions D1 
and 02 protrude only from the inner surface of the 
boot, it is possible to reduce the pressure of con - 
tact between the corrugations of the bellows por - 
tion 15 along the edge portions D1 and D2 when 
the three -dimensional angular motion of the shaft 
in the universal coupling causes the bellows portion 
15 to flex. Moreover, the shoulder 33a of the 
large - diameter ring portion 33 has a beveled 
surface to reduce a particularly high contact pros - 
sure which would othen^/ise act upon it. These 
features make it possible to retard the wearing of 
the boot surface arising from the mutual interfer- 
ence of the corrugations on the bellows portion as 
a result of its flexing. Therefore, the boot has a 
drastically improved level of durability. 

The boot embodying this invention and having 
a beveled shoulder with a radius of 4.5 mm and a 
boot having a shoulder not beveled, but having a 
radius of 1.5 mm, were each attached to a univer- 
sal coupling. The coupling was operated at 600 
rpm and 30 cpm with its shaft inclined at an angle 
of 23 to 42 degrees to the housing, and measure- 
ment was made of the length of time for which its 
operation could be continued without causing any 
leakage of grease from the boot. The former boot 
(embodying this invention) did not show any leak- 
age of grease even upon passage of 100 hours, 
but the latter showed leakage upon passage of 
about 50 hours. 

Claims 

1. In a seal fastener provided between the facing 
edges of two sheetlike materials for joining and 
separating said edges, said fastener compris - 
ing a male interlocking strip formed along said 
edge of one of said sheetlike materials, and 
having a bulging edge, and a female inter - 
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locking strip formed from a rubbery elastic 
material along said edge of the other sheetlike 
material, and having an interlocking groove for 
receiving said male interlocking strip therein, 
the improvement which comprises: 5 

a clamped insert formed from a linear 
spring material, having a corrugated shape In 
top plan, and embedded in said male inter- 
locking strip to impart to It rigidity in the di- 
rection of interlocking; and 10 

a clamping insert formed from a linear 
spring material, having a substantially ovoid 
cross - sectional shape like the fruit of an 
eggplant, and embedded in said female inter- 
locking strip about said interlocking groove to 75 
impart a reslliently holding force to said female 
interlocking strip between the opposite sides of 
said interlocking groove. 

2. In a boot for a universal coupling, said boot 20 
being formed from a high - molecular elastic 
material, and comprising a small -diameter 
ring portion, a large - diameter ring portion, a 
bellows portion extending between said ring 
portions, and a seal fastener, said boot being 25 
split in a straight line from said small -diam- 
eter ring portion to said large - diameter ring 
portion, and having a pair bf longitudinal edge 
portions having a greater thickness and pro - 
vided with said fastener, said fastener com- 30 
prising a male interiocking strip formed along 
the edge of one of said edge portions, and 
having a bulging edge, and a female inter- 
locking strip formed from a rubbery elastic 
material along the edge of the other edge 35 
portion, and having an interlocking groove for 
receiving said male interiocking strip therein, 
the improvement wherein 

said greater thickness of said edge por- 
tions is due to the protrusion of the inner 4o 
surface of said boot, while said large -diam- 
eter ring portion has an annular shoulder which 
has a beveled surface along its entire circum - 
ference; and 

said fastener includes a clamped insert 4S 
formed from a linear spring material, having a 
corrugated shape in top plan, and embedded 
in said male interlocking strip to impart to it 
rigidity in the direction of interlocking, and a 
clamping insert formed from a linear spring so 
material, having a substantially ovoid cross - 
sectional shape like the fruit of an eggplant, 
and embedded in said female interiocking strip 
about said groove to impart a resiliently hold - 
ing force to said female interlocking strip be - 65 
tween the opposite sides of said grooVe. 
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